


























1977 ENERGY USE ON FARM By Fuel Type and Cost Figure 2
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Beyond the Farm Cate

Energy plays an important role in activities occurring beyond the farm
gate, as farm produce is of little utility in an urban society until it is

processed, transported, and made available to the consumer. Food processors,
marketers, and commercial eating establishments paid an estimated $19.8

billion for 7 quads of energy (direct and indirect) in 1975--9.3 percent of
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total U.S. energy consumption (appendix tables 2 and 3).
e Natural gas accounted for 36 percent of energy use beyond the farm
gate. Process and space heat requirements made up almost half the
food-processing natural gas consumption.

® Petroleum products, used for transportation, processing, and space
heat, accounted for another 37 percent.

e FElectricity for lighting and machine power added 19 percent.
® Coal contributed only 8 percent.
e Over half the energy attributed to food processing is indirect, for

example, the manufacture of cans and other containers.

Consumer Food Bill

The American consumer has become increasingly =ware of the effect of
rising energy prices on utility bills and gasoline costs. Much less obvious
are the secondary impacts of higher energy costs as reflected in the nrices of
food and other goods and services. When taken as an aggregate, this
"embodied" energy often exceeds the quantity of energy used directly by the
consumer (36).

In 1976, energy costs in the U.S. food system comprised on estimated 11.9
percent of the $200 billion which consumers paid for food (33). 3/ The
effects of energy price increases as traced through the food system assume
added importance when one considers that food products account for 16 percent
of total consumer expenditures; for lower income groups the proportion can be

much higher.

The energy share of food costs varies widely among commodity groups and
according to the method of processing (appendix tables 5 #nd 5). American
consumers spend $11.5 billion annually on energy used directly in storage,
preparation, and consumption of food in the home--almost half the total for
the rest of the food system combined.

3/ Does not include export and nonfood segments of farm rroduction (see
appendix table 2).



ALTERNATIVE ENERGY FUTURES--1985

Policymakers have been engaged in shaping programs which may have
considerable influence on this MNation's energy future. The Federal Fnergy
Administration's (FEA) PIES model has been = basic forecasting tool employed
by policymakers in evaluating alternmative energy futures and their impacts on
energy supply, demand, and price levels. In this section, two energy
scenarios are identified, and their general energy price effects and
macroeconomic impacts are highlighted. These are: (1) the Base Case and (2)
the May 1977 NEP.

Base Case

The Base Case run of PIES (April 1977) was developed by FEA as a forecast
of the 1985 energy picture, assuming no new major policy developments (14).
It includes: (1) continued 0il price control, (2) continued natural gas price
regulation on the interstate market, held constant in real terms, (3) sectoral
priority and rolled in pricing of natural gas according to Federal Power
Commission (FPC) guidelines, (4) macroeconomic forecasting consistent with the
Carter budget, and (5) constant (in real terms) world price of crude oil, as
set by the Organization of Petroleum Exporting Countries (OPEC). The results
provide both an informed prospectus and a basis for analyzing impacts of any
proposed shifts in energy policy.

Over time, the most significant indicator of the changing value of energy,
or of any other good or service, is its relative price, since this is a
primary motivator of conservation, substitution, and technological change. By
eliminating the effects of inflation and measuring energy prices in real
terms, it is possible to assess the relative price change. Table 1 indicates
that 1985 Base Case energy price levels are forecast to increase 36 percent
over 1975 levels. 4/ Although the composite energy price per Btu almost
doubles for the industrial sector, the 1985 level remains well below prices
paid by other sectors. In general, energy represents less than 10 percent of
production costs; however, energy-intensive industries are likely to be hard
hit.

Assuming all other inputs experience only inflationary price increases
(and thus remain constant in real terms), this forecast represents a
substantial increase in the relative price of energy. 5/ FHowever, the change
does not appear to be drastic enough to cause any significant disruptions in
the general economy (5).

4/ Natural gas prices are the most volatile, almost doubling. Fuel-specific
prices by sector for 1975, as well as indexes of change to 1985, are listed in
appendix tables 7 and 8.

5/ The predicted annual inflation rate of 5.6 percent would translate into a
72-percent increase over a l0-year period in current dollar terms. Energy
prices are projected to more than double from 1975 to 1985, if htoth real price
increases and inflation effects are considered. Inflation, however, is
assumed to affect all prices and wages uniformly.




Table 1--Base Case: Retail energy prices

Sector . 1975 ; 1985

: 1975 dollars/MM Btu 1/

Residential : 3.58 5.00

Commercial ; 3.78 5.81

Industrial ; 1.90 3.61

Transportation ; 4.17 4.76
Average : 3.23 4.40

1/ Energy prices are measured in constant 1975 dollars per million Btu (MM .
Btu); effects of inflation are not included. Prices represent weighted averages
of expected fuel use. One million Btu is equivalent to 8 gallons of gasoline.

Source: (11).

May 1977 National Erergy Plan

In May 1977, President Carter submitted a comprehensive National Fnergy
Plan (May 1977 NEP) to the Congress. 6/ The cornerstone of the May 1977 NEP
is conservation. A number of programs are designed to act as catalysts in
restructuring energy demand. They combine positive tax incentives and credits
for those who take measures to conserve energy and penalties for those who
continue to utilize scarce fuel resources inefficiently. Other mechanisms are
designed to change the relative price structure of the economy to allow scarce
fuels to reflect their true (replacement) value, while leaving real disposable
income at its existing level. The May 1977 NEP is designed to succeed only if
voluntary conservation efforts are forthcoming from all segments of the
economy.

6/ References to the May 1977 NEP in this discussion concern the original
version of the '"National Energy Act," Bill H.R. 5831, May 2, 1977 (8, 24).
Only the standby gasoline tax is omitted from consideration. This analysis
does not deal with subsequent changes.



Major Programs

Food industries, consumers, and rural residents are lilkely to be affected
in some way by almost every program in the May 1977 NEP. In many instances,
positive or negative impacts are either negligible or very Jifficult to
quantify. However, measures contained within four of the major components of
the May 1977 NEP can be identified as comprising the most significant energy
price impacts on U.S. food-system participants (7). These measures are:

(1) Crude 0il Equalization Tax, (2) 0il and Gas Consumption Taxes, (3) natural
gas price adjustments, and (4) reform of electric and ras utility rate
structure. FEach summary of these major programs is followed by a brief
updating of the changes in the original plan which were being considered by
the Congress as of April 1978.

Crude 0il Fqualization Tax (Title II, Part D, Sec. 1401-1409) .--The intent
of this program is to price oil at its replacement cost and to eliminate the
crude o0il entitlements program over a 2-year period. The tax would raise
domestic crude to the market price of imported crude. Applied at the
refinery, it would be phased in over a 3-year period, with full price parity--
equivalent to the 1977 market price plus inflation--achieved by 198&0.
Adjustments for inflation would be made beyond 1980.

It is anticipated that refiners would absorb a third of the tax, resulting
in price increases for all petroleum products of 2.9 cents per gallon by 1980
and 4.0 cents by 1985. Tax revenues, estimated at $90 billion total (in
current dollars) from 1978 through 1985, would be restored to the economy
through: (1) rebates (tax credits) on home heating oil, (2) special payments
to those with fixed, low incomes (in the form of tax rebates for home
weatherization investments), and (3) an IRS rebate on a per capita basis. By
increasing petroleum product costs, the relative price structure of the
economy would be altered, with impacts concentrated on larger-volume energy
users.

Recent Developments

Passage of the Crude 0il Equalization Tax was uncertain as of
April 1978. If this tax becomes part of the energy bill, the
relevant changes since the May 1977 proposal are likely to involve
increased producer incentives. These incentives include 1llowing
some percentage of old oil to be sold at higher prices, and possibly
some tying of producer revenues to energy production.

0il and Gas Consumption Taxes (Title II, Part F, Sec. 1501-1503) .——These
taxes are designed to encourage coal conversion and energy conservation by
large industrial and electric utility users of 0il and gas, wherever possible.
Taxable use at the corporate level would be determined on a graduated scale
based on total annual Btu of oil and gas consumed. Utilities would bte taxed
beginning in 1983; industrial users would be affected heginning in 1979.




The natural gas tax Would be based on a target price %eyed to regional
prices for distillate fuel oil (before tax), with Btu cost equivalence
achieved by 1985. The oil tax would be set at $0.90 per barrel in 1979,
rising to $3 in 1985. Both taxes would be adjusted for inflation.

Total annual oil and gas use at the firm level would be taxed on a
graduated scale. Those firms using less than 500 billion Btu would be exempt.
Tax liability would increase gradually for those Zirms in the 500 to 1,500
billion Btu range. All energy use would be taxed for firms using in excess of
1,500 billion Btu. It is estimated that less than 2,000 firms (large, sales
over $37 million) would be affected. Assessments would be determined by
prorating taxable use on the basis of each firm's fuel mix. Inflation-
adjusted tax rates per million Btu are in table 2.

Table 2--May 1977 NEP: O0il and Gas Consumption Tax rates 1/

: 0il : Gas
Sector ; - - ~
1975 : 1985 : 1975 T 1985
1975 dollars/MM Btu
Utilities : 0 0.43 0 0.85
Industrial : .39 .86 .79 1.89

1/ Rebates are netted out.

Source: (11).

Tax revenues may total $85.7 billion (in current dollars) from 1979
through 1985, with $46.9 billion rebated for coal conversion investments up to
the level of tax liability for each firm. 7/ The tax would result in some-
added costs to the producer and consumer, whether rebated or not. Industry is
expected to pass on all taxes not rebated and half the tax rebated, or three-
fourths of the total passed through (PIES model assumption).

Through special exemptions, the program attempts *o avoid placing
unreasonable burdens on 0il and gas users for whom coal conversion is not
feasible, for example: (1) onfarm commercial uses, drying of grains and feed
grasses, or irrigation pumping, (2) feedstock for anhydrous ammonia
production, (3) aircraft, and (4) rail or water transportation.

7/ The model predicts that 10 percent of oil and gas use in existing
facilities will convert to coal, and 37 percent of new capacity will use coal.
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Determination of tax liability is based on use of energy at the corporate
level. However, attempts to estimate impacts within the food system are
extremely complicated, as ties not only within a sector (food processing) but
also the degree of inclusion in multiproduct corporations (for example, IT&T
owns Wonderbread, and Greyhound owns Armour) affect liability. 8/ Many
multiestablishment firms would likely be taxed even though few plants may be
large enough to justify coal conversion. Cost-induced conservation would te
the only benefit. A few firms may convert to coal to take advantage of an
additional 10-percent tax credit. However, total tax credits for a firm may
be large enough to pay for full conversion costs in its selected larger
plants.

Recent Developments

Passage of the 0il and Gas Consumption Taxes appeared probable
as of April 1978. Certain changes are likely. These taxes, if
enacted, will not be graduated. Instead, firms would be subject
to a barrel deductible tax. Moreover, certain new exemptions
would be included. These exemptions include oil or gas
consumption where required for environmental reasons by existing
facilities and some forms of process use (for example, in
fertilizer production). It is probable that an investment tax
credit for firms will be included, but its magnitude remains
uncertain. These factors should lighten the impact of the 0il
and Gas Consumption Taxes, compared with those cited in this
analysis.

Watural Gas Price Fffects (Title I, Part D, Sec. 401-416) .—--Pricing
provisions in the May 1977 NEP are designed to stimulate natural eas
production, exploration, and secondary recovery without creating windfall
profits. A side effect would be conservation of natural ras plus some fuel
substitution. Price increases would be phased in as new gas enters the market
and as contracts on old gas are renegotiated. Prices in 1978 would range from
$1.45 per thousand cubic feet (mcf) for old gas under new contracts to
$1.75/mcf for new gas. The ceiling would be adjusted upward pradually to an
expected $3.30/mcf by 1985.

Delivered natural gas prices are expected to increase as shown in table 3,
with sharp increases in average prices for the industrial sector.

Price impacts are much more difficult to assess for individual industries.
Industrial gas contracts presently range from $2.25/mcf downward to as low as
$0.20/mcf for the older contracts. Contracts differ considerably in terms of
length of time and escalator clauses, and it is, therefore, difficult to
determine how rapidly they will turn over (especially in the intrastate
markets).

8/ Use of company names in this publication is for illustration only and
does not imply endorsement by the U'.S. Department of Agriculture.
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Table 3--May 1977 NEP: Retail natural gas prices

Sector 1975

1985 1/

1975 dollars/MM Btu

Residential 1.69 2.32
Commercial 1.34 1.90
Industrial .88 2.81

1/ Including taxes.
Source: (11).

Recent Developments

Natural gas pricing has been one of the most hotly debated
issues. As of April 21, 1978, an initial natural gas pricing
compromise proposal had been developed over the issue of price
regulation; however, this compromise remains subject to debate. The
general policies which the compromise supports include a price for
new gas of $1.75/mcf, effective April 20, 1977, and increases tied to
the rate of inflation plus an additional percentage increase.

Prices are designed to be decontrolled by January 1, 1985; however,
the compromise contains a clause permitting administrative or
congressional reimposition of controls for an 18-month period in the
case of excessive price increases. Other components of the
compromise include a price scheme for turnover of old interstate
contracts and incremental pricing subject to administrative
discretion,

Public Utility Regulatory Policies (Title I, Part E, Sec. 501-540).--
Historically, utility rate structures have been nonuniform; at times, they
have supported inefficient electricity use, an example being declining block
rates which have encouraged consumption and capacity expansion (10). The
reform of utility rate structures proposed in the May 1977 NEP would establish
national policies which encourage economic efficiency, minimize fuel usage in
power generation, enhance conversion away from oil and gas, shift demand away
from peak periods, and provide for a reasonable rate structure for consumers.
Promotional and block rates would be ended; and time of day metering, load
management, and seasonal and interruptible rates would be introduced. As
shown in table 4, the industrial sector will experience the largest electricity
rate increases. Low-volume users, as well as those able to adjust operations
in order to take advantage of offpeak rates, will incur the greater benefits.

12



Table 4--May 1977 NEP: Average retail electricity prices

Sector ; 1975 ; 1985

: 1975 dollars/MM Btu
Residential : 9.47 10.62
Commercial : 9.27 10.81
Industrial : 5.60 8.51

Source: (11).
Pecent Developments

As of April 1978, prospects for the utility program and for
weatherization and solar tax rebates remaining in the final version
of the national energy program were favorable. Several items are
still under debate. O0il dealers are likely to have the opportunity
(but will not be required) to participate in the utility program.
Currently, it is uncertain whether the cost of onsite audits would
be charged directly to participants or would result in a general
rate increase. The cost of the audit would rot be applicable to the
tax credit. There is some question as to whether utilities must
offer solar and wind power optiomns.

With respect to the conservation tax credits, the Senate version
(April 1978) included a much broader list of eligible items. TFor
example, whereas the Senate version suggested a refund, the House
version stated that if an individual does rot pay taxes, no credit
would be received.

ImBacts

Table 5 compares 1985 PIES forecasts of energy prices for a future which
assumes implementation of the May 1977 NEP with both 1975 and Base Case 1985
price levels (8). Fuel specific prices by sector are listed in appendix

table 7. The following points should be noted:

*The composite energy price under the May 1977 NEP will be no greater
than in the Base Case, while encouraging conservation and substitution
of energy away from scarcer fuels.

eIn the May 1977 NEP, the residential sector is shielded.

eEnergy prices include taxes contained in the May 1977 NEP.

While forecasts differ as to the specific parameters associated with the
impact of the May 1977 NEP, there is no indication of substantial economic
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Table 5--Alternative futures: Retail energy prices

: : 1985 1/
Sector ; 1975 ; Base : May 1977
H : Case : NEP
; 1975 dollars/MM Btu
Residential : 3.58 5.00 4.61
Commercial : 3.78 5.81 5.49
Industrial : 1.90 3.61 3.66
Transportation ; 4.17 4.76 4.86
Average ; 3.23 4.40 4.40

1/ 1Includes effective industrial oil and gas tax rate of $0.34/MM Btu (re-
bate netted out). Weighted average prices.

Source: (11).

dislocation, and most forecasters predict relatively sustained economic
expansion (14). Impacts on the growth of real GNP (-0.1 to +0.l1 percent
annually) or upon unemployment (0 to -0.1 percent difference) are likely to be
minimal from 1979 through 1981.

Higher energy costs resulting directly from the May 1977 NEP are likely to
have a modest net inflationary impact of 3.3 to 0.4 percent annually from 1979
to 1981 and 0.1 to 0.3 percent annually from 1982 through 1985. These higher
prices are likely to create a temporary rinor cdrop in disposable income during
the initial phase, as the proposed tax rebate system would necessarily lag
somewhat behind price effects.

Recent Developments

As of April 1978, many of the utility rate proposals had been
dropped and replaced by nroposals for procedural reform. Pegulatory
authorities and nonregulated utilities are to consider (although not
required to adopt) the following standards and rules: (1) Time-of-
day rates, (2) seasonal rates, (3) cost-of-service pricing, (4)
interruptible rates and load management techniques, (5) prohibition
of declining block rates which are not cost justified, (6) lifeline
rates, (7) master metering, (8) review of automatic adjustment
clauses, (9) information to consumers, (10) =advertising, and (1l)
termination of service. The agreement also nrovides for the right
of intervention by the Secretary of the Department of Energy (DOE),
public interest intervenors, or any ratepayer of an affected utility
with regard to those standards and rules which contribute to
achievement of these legislative purposes. Furthermore, the
agreement contains intervenor funding provisions.
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Residential Conservation Incentives.--Several programs proposed in the May
1977 NEP would serve to encourage energy conservation on the part of
residential consumers. Starting in late 1977, electric and gas utilities
would be required to provide to customers the following: (1) A brochure
describing costs and savings of conservation alternatives in homes in their
respective regions, (2) an onsite audit offer, (3) &z list of contractors and
lenders, and (4) an offer to arrange for installation znd financing. This
program would cover the larger utilities, excepting rost municipal and rural
cooperatives.

Also, beginning April 20, 1977, through the end of 1984, a 20-percent tax
credit would be provided to residential customers for weatherization
expenditures up to $2,000 ($400 credit). A similar credit--30 percent of the
first $2,000 and 20 percent of the next $6,000 (a maximum $1,800 credit) would
be provided to business and residential consumers installing solar (or wind)
energy devices. The May 1977 NEP would provide to low-income families an
extension of the current weatherization grant plan through 1980.

Although effects of increased energy prices on the overall economy will
likely be slight, there will undoubtedly be negative impacts on micro-units
within the economy. Efforts have been made to winimize these impacts.
However, marginal firms or households may experience sharp economic stresses
in complying with some of the mandated elements cf the May 1977 NEP.

Increased prices for a resource as important and vital as energy
unavoidably create inflationary forces within the economy. However, the
utilization of discretionary measures should minimize any adverse effects.
Moreover, the change in the relative nrice structure is the only rational
means, short of the bureaucratic morass of rationing, to recognize scarcity
and guide allocation of energv needs.

FOOD SYSTEM ENERGY PRICE IMPACTS

To develop a reasonable zssessment of the impacts of alternative energy
futures on food system energy prices and food product prices, it is necessary
to merge PIES nodel results with the best available data on energy mix and
with price and use levels associated with subsectors cf the food system.
Wherever possible, 1975 to 1985 price indeves are cderived from PIFS model
runs. These indexes are applied to energy prices naid by each subsector in
the food system and then weighted by that subsector's fuel use ~ix. Energy
price changes are related to base-year energy prices as well 2s to costs of
production and to product value. The following ceneral assumptions apply to
the analysis of energy price impacts on the U.S. food system:

* Energy use technologies in the U.S. food system are static over time.
In other words, the following effects are not considered:

—-Conservation in response to higher energy prices
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-Fuel substitution
-Fnergy-factor substitution.

When these factors are ignored, the impacts tend to be overstated.
For example, expected conservation activities could provide some 10-
to l5-percent energy savings and thereby decrease costs.

e Aggregate impacts are based on present energy use levels. Changing
energy needs resulting from increased food production are not
considered.

e All prices are in constant 1975 dollars.

e All energy cost increases impacting on the food system energy user are
passed on to the consumer.

-The farmer in particular is a price taker and cannot pass on
all cost increases in the short term. Other food system
components have varying abilities to pass on cost increases.

o Increased costs of generating electricity due to fossil-fuel price
increases are incorporated.

e Export and natural fiber portions of farm production energy are
excluded from consumer impacts.

e The term, '"beyond the farm gate," includes food processing, wholesale

and retail operations, restaurants, and transportation; it excludes
home preparation and consumer purchase trips.

Farm Production

Farm production activities are included as part of the industrial sector
in the PIES model. However, the blend of fuels used, volume of individual
purchases, plus price levels and changes conform more closely to behavior in
the residential and transportation sectors. Therefore, projected nrice
changes in these two sectors are indexed and applied to direct energy use in
farm production. Industrial-sector rates of change are employed for indirect
use (fertilizers and pesticides).

Table 6 presents estimated energy price changes for the U.S. agricultural
production sector under two energy futures (refer to appendix table 9 for
additional detail). The Base Case offers the smaller increase in the 1.S.
farmer's energy bill, 27 percent compared with 39 percent under the May 1977
NEP. The sharpest price impacts fall on the energy consumed in the
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Table 6--Alternative futures: Farm production 1/

1985

Base : May 1977
Case : NEP

Energy form f 1975 f

Million 1975 dollars

Direct :
Gasoline : 1,875 2,100 2,225
Diesel : 1,200 1,400 1,450
Fuel oil : 125 150 150
LP gas : 525 700 775
Natural gas : 225 350 300
Coal : 1 2 2
Electricity : 1,150 1,275 1,275
Subtotal : 5,100 5,975 6,175

Indirect :
Fertilizers : 500 1,175 1,600
Pesticides : 200 250 275
Subtotal : 700 1,425 1,875
Total : 5,800 7,400 8,050

1/ Energy cost data (appendix table 1) are indexed through time on the
basis of price changes in the PIES model. Gasoline and diesel are drawn from
transportation sector price changes; fuel oil, natural gas, LP gas, and elec~
tricity follow residential sector price changes; and indirect energy (fertili-
zers and pesticides) follows industrial sector price changes. Some indirect
energy, in the form of farm machinery and other inputs, has not been included.
This may result in a 5- to 1l0-percent undervaluation. Totals may disagree
with sums due to rounding.

manufacture of fertilizers (a possible threefold increase in natural sas
prices under the May 1977 NEP). Although special exemptions for natural gas
feedstock use in the May 1977 NEP reduce these price impacts, the remaining
price effects on natural gas process use are sizable. The “fay 1977 NEP could
boost farm production costs a total of 3.0 percent from 1975 to 1985, compared
with 2.1 percent in the Base Case.

Specific May 1977 NEP programs will have significant impacts on the U.S.
food system. Many of these impacts would have occurred anyway in the Base
Case, and thus should not be regarded as derived solely from aspects of the
May 1977 NEP. 1In some instances, the impacts of the May 1977 NEP have been
shown to be lower than under the Base Case.
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The Crude 0il Equalization Tax could result in $312 million (in constant
dollars) being added to 1985 farm production energy costs. This increase
would be reflected primarily through rises in petroleum product prices and to
a minor degree in increased prices of fuel o0il used in the manufacture of farm
inputs and the generation of electricity. Farmers, as businessmen, would not
receive any special consideration or exemption in this program.

In the 0il and Gas Consumption Tax program, energy used in farm production
for business purposes, crop drying, irrigation pumping, and as feedstock in
fertilizer manufacture (natural gas) would be exempted. However, agricultural
producers would still be affected by taxes on o0il and gas used as process heat
in input manufacture and electricity generation. Assuming that all oil and
gas use not exempted is taxed and three-fourths of the tax is passed on to
farmers, the total impact could reach $550 million (in constant dollars)
annually by 1985, with over 80 percent attributable to natural gas used as
process heat in anhydrous ammonia plants. The best available information
concerning corporate structure in the fertilizer industry suggests that most,
if not all, oil and gas used for process heat would be subject to the full
tax.

In the aggregate analysis, agriculture is treated as a high-priority
natural gas user, receiving the temporary protection afforded by the
incremental pricing concept. Essentially, the May 1977 NEP could save farmers
an average of $0.30/MM Btu of natural gas compared with the Base Case.
However, the manufacturers of farm chemicals and other inputs would be among
the first to receive the full brunt of the increase, as natural sas prices
could triple by 1985. Low base-year prices ($0.60/MM Btu of gas) paid by
anhydrous producers are likely to remain below the industry average. Most of
the natural gas contracts held by anhydrous producers are low cost and, more
importantly, long term. No information is available to indicate how soon
these contracts might be renegotiated and thereby become subject to the price
ceiling. If, by 1985, 60 percent of the natural gas used in anhydrous
production were subject to an oil equivalent price of $3.30/MM Btu and the
price of the remainder held constant in real terms, the average gas price for
anhydrous producers might be $2.20 rather than the $2.81 level indicated for
industrial natural gas users under the May 1977 NEP. BRased on the $2.20
price, the annual impact on farmers via increased fertilizer costs could reach
$650 million (in constant dollars) by 1985, plus $90 million which would
result from increased electricity generation costs. The length of natural gas
contracts held by anhydrous ammonia producers is a crucial element in
assessing price impacts.

The price direction for electricity used by farmers is uncertain.
Farmers, as relatively small-volume electricity users, may btenefit from
revised public-utility regulatory policies which improve the position of the
small user. However, as consumption of electricity increases, efforts to
shift from oil and gas to electricity in many farm applications could negate
this gain. For example, farmers may not be able to take advantage of time-of-
day metering; input manufacturers might lose volume discounts; operations
could be shifted to offpeak use; but for many these options might be
impractical.
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Beyond the Farm Gate

Industrial-sector price changes forecast by PIES are applied to both
direct and indirect energy use in food processing. Commercial-sector price
changes are used as indexes to project the energy bill for both direct and
indirect use in wholesale and retail food outlets and in commercial eating
establishments. 9/ The transportation component incorporated within each of
these subsectors is tied to price changes in the PIES transportation sector.

Table 7 summarizes expected energy price impacts on activities beyond the
farm gate (appendix table 9 contains additional detail). Overall increases
total 44 percent under the May 1977 NEP and 38 percent in the Base Case, with
food-processing industries experiencing the sharpest price increases. Retail
establishments would be exempted from the May 1977 NEP 0il and Gas Consumption
Taxes. As high-priority gas users, these commercial establishments would be
protected temporarily from the natural gas price effects through incremental
pricing.

Table 7--Alternative futures: Beyond the farm gate

: : 1985

Sector : 1975 : Base : May 1977
: : Case : NEP

: Million 1975 dollars
Food processing : 8,075 12,525 14,125
Marketing and distribution : 4,600 5,825 6,675
Restaurants and cafeterias : 7,125 8,875 8,725
Total : 19,800 27,225 29,525

The Crude 0il Equalization Tax would increase energy costs for food-system
participants beyond the farm gate an estimated annual total of $1 billion (in
constant dollars) by 1985. Most of this increase would be reflected in
petroleum product price increases, with the remainder resulting from rising
electric utility charges. No special exemptions or credits are allowed for
these industrial and commercial energy users.

9/ At present no reliable estimates exist which split direct and indirect
energy data in these sectors. Indirect energy essentially represents energy
used in manufacturing and construction.
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Sketchy data available on the corporate structure of food processors
suggest that an equivalent of two-thirds of the o0il and gas used directly may
be subject to 0il and gas consumption taxes at the full rate. Based on
present use patterns, this would result in a $980 million (in constant
dollars) annual assessment by 1985. It is assumed that no commercial-sector
0il and gas use would be taxed. Increases totaling $715 million in 1985
(assuming that three-fourths of tax impact on power plants is passed through)
would impact on electricity use beyond the farm gate. If only one-fourth of
all indirect energy (namely, that included in the manufacture of inputs to
food processing, marketing, and commercial eating establishments) were taxed
and three-fourths of that increase were passed through, an estimated increase
of $590 million (in constant dollars) annually in energy costs could be passed
on to consumers through higher food prices by 1985.

The incremental-pricing concept would protect commercial consumers of
natural gas from the immediate effects of price increases, resulting in a
savings of over $0.60/MM Btu compared with Base Case levels in 1985. However,
indirect energy use in commercial sectors would in fact be affected by the
higher projected prices ($0.75/MM Btu more than Base Case) in the industrial
sector. Food processors would also experience this larger increase, both for
direct and indirect gas use.

The altered electric utility rate structure would have a mixed effect on
industrial and commercial food-system participants. Loss of volume discounts
could affect industrial users particularly, and many might find it impractical
to shift operations to take advantage of time-of-day metering and other
offpeak rates.

Consumer Food Bill

The energy cost dimension of the U.S. consumer food bill includes 70
percent of the farm production energy bill added to energy costs heyond the
farm gate. 10/ As shown in table 8, the Base Case energy future could cause
costs for energy embodied in food products (excluding home preparation and
consumption) to increase 36 percent from 1975 to 1985--that is, 7 percent less
than under the May 1977 NEP.

Relative energy price increases under the May 1977 NEP could boost the
$200 billion U.S. consumer food bill a total of 5.1 percent from 1975 to 1985,
compared with 4.3 percent in the Base Case. When energy used directly by the
consumer in storing and preparing food is included in the impact assessment,
the difference between the two futures narrows considerably.

10/ Energy required to produce crops for export (20 percent--primarily
grains) and nonfood commodities (10 percent--cotton and tobacco) is excluded
on the basis that these segments do not affect the U.S. consumer food bill.
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Table 8--Alternative futures: Consumer food bill

: 1985
Sector ‘ 1975

Base : May 1977
Case : NEP

.
.
.
.

Million 1975 dollars

ee se

Farm production : 4,050 5,175 5,625

Beyond the farm gate :
Processing : 8,075 12,525 14,125
Marketing and distribution : 4,600 5,825 6,675
Restaurants and cafeterias : 7,125 8,875 8,725
Subtotal : 23,850 32,400 35,150
Home preparation and consumption : 11,550 16,025 14,875
Total : 35,400 48,425 50,025

.o

The Crude 0il Equalization Tax, through direct and indirect price effects
on farmers and food-system businesses beyond the farm gate, is expected to
result in the addition of $1.2 billion (in constant dollars) to the 1985
consumer food bill, based on present demand levels. 11/

Petroleum products used directly and indirectly (in the generation of
electricity) by the consumer in home preparation and consumption of food would
also reflect the tax increase. However, these direct and indirect impacts on
consumer purchasing power would be largely dissipated by the per capita
rebates in the program. Smaller volume, more efficient, energy users would
benefit more. The special rebate on home heating oil and the per capita
rebate are expected to minimize the impact on consumer spending power.

Following FEA--now DOE--guidelines, this analysis assumes three-fourths of
direct and all indirect energy cost increases resulting from the 0il and Gas
Consumption Taxes are passed through each stage of the food system. Fmbodied
energy costs in food could increase a total of $1.7 billion (in constant
dollars) annually by 1985 due to these taxes. 12/ Costs of oil and gas used
directly by consumers would not be affected, but electricity costs would
reflect the impacts on utilities. No rebates to consumers are proposed.

11/ Farm production segment excludes exports and nonfood crops.
12/ Excludes farm exports and nonfood crops.
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Since most of the natural gas used in the U.S. food system is involved in
farm input manufacture and food processing, it is likely that the incremental

pricing provisions in the May 1977 NFP would increase costs of energy embodied
in food more than would the Base Case gas price levels. This difference would

be somewhat reduced under the May 1977 NEP by the lower costs of gas used in
home consumption and preparation of food.
Altered utility rate structures do not appear to result in electricity

prices significantly different from Base Case price levels.

Rural Residents

The 1975 energy bill covering more than 20 million homes in rural America
(table 9) is estimated to have totaled nearly $11 billion for space and water
heating, cooking, and other household electrical use. To this must be added
substantial expenses incurred for personal vehicle use.

Table 9--Rural residential energy impacts

1985

. Residential ; 1975 . Base : May 1977
Case : NEP

Million 1975 dollars

Home use : 11,000 14,300 15,400
Transportation : 14,300 16,900 16,000
Total : 25,300 31,200 31,400

Rural households would be impacted by various segments of the May 1977
NEP. In particular, the Crude 0il Equalization Tax, 0il and Gas Consumption
Taxes, the increased ceiling prices for natural gas, and the changing utility
rate structures would undoubtedly have varying effects on energy costs in
rural areas, similar to those experienced by all residential fuel users.
However, because of typically lower income levels in rural areas, increases in
heating costs are likely to place a greater jmmediate stress on disposable
income, despite the proposed rebate system.

Crude 0il Fqualization Tax

Fuel o0il users and liquefied petroleum (LP) ras users are exempted from
the incidence of the Crude 0il Equalization Tax in home heating use. Those
rural homes using electricity for space and water heating, cooking, and other
purposes may be impacted indirectly to the extent that utilities pass on any
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increased costs because of this program. FHowever, this impact is not
quantified, as it should be slight. Moreover, utility rate reform proposals,
if enacted, could offset these increased costs.

Rural residents, more so than any other sector of the population, depend
on personal vehicles. Locational patterns result in longer traveling distances
to work, school, and shopping. Public transportation is poor or nonexistent.
Thus, the potential for substituting less energy intensive modes of trans-
portation is insignificant. For rural America, the impact of the Crude 0il
Equalization Tax on personal transportation would be heavy relative to that
for the rest of the population. This tax could total $1.9 billion (in
constant dollars) annually by 1985, or about $95 per rural household.

0il and Gas Consumption Taxes

These taxes would impact on rural homes using electricity for heat and
other uses, insofar as utilities could pass through their added costs to
residential customers.

Natural Gas Price Impacts

Raising the ceiling price on new natural gas is likely to have a rather
limited immediate impact on rural residential users, since the relatively
small proportion of higher priced gas would be rolled in with cheaper, earlier
vintaged gas. Moreover, incremental price effects would be applied only to
large and nonresidential users, so that this proposal would affect home use
only indirectly.

Changing Electricity Rate Structure

The implications of changing the electricity rate structure should be
beneficial for all residential users. Home users with the flexibility to
alter their electricity consumption to take advantage of new programs such as
time-of-day metering could experience some savings in their utility bills as a
result of the May 1977 NEP proposals. According to PIES results, under the
May 1977 NEP, the residential price of electricity is slightly lower than under
the Base Case. Under either scenario, rural electricity users are likely to

face a total bill of $7.2 billion in 1985, an increase of $0.6 billion over
1975.

Residential Conservation Incentives

Rural residents would definitely benefit from the utility program and the
weatherization and solar tax incentives. Due to a lack of data, these
benefits have not been quantified. However, with ?0 million rural homes, many
of them poorly insulated, the opportunitv for both dollar and energy benefits
is considerable. The fact that rural electric and gas cooperatives may not be
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required to participate in the utility program could deny those important
services to a large number of rural homes. It is possible that DOE's Energy
Extension Service could fill this gap.

REGIONAL IMPLICATIONS

This study has thus far assessed energy price impacts solely at the
national level. Energy price levels and projected changes, evaluated at the
regional level, must also be related to current spatial patterns in food-

system components. PIES regional delineations (fig. 4) are employed as a
frame of reference.

PIES REGIONS.

Figure 4

M\
NEW ENGLAND

1975 Energy Prices

Average energy prices in 1975 were highest in the eastern third of the
United States, led by New Fngland and New York/New Jersey. As much as a
fourfold energy price differential existed among regions. For example,

industrial sector energy users paid an average of $3.97 per million Btu in

1975 in New England, but oaly $1.11 in the Southwest. These regional price
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variations are functions of distance from energy sources as well as energy
blend. The New Fngland-Southwest dichotomy typifies the extremes of both
factors.

Increases to 1985

The rate at which energy prices are projected to increase also exhibits a
wide regional variation. Again, an extreme case is found in the industrial
sector, with energy prices tripling in the Southwest, while increasing
relatively little in the Northeastern regions. Regional differences in energy
prices are expected to narrow somewhat by 1985 both in the Base Case and the
May 1977 NEP. WNo clear trends are evident regarding which future implies the
stronger move toward regional price equalization. However, in either case,
those regions enjoying an energy price advantage in 1975 will continue to do
so in 1985. For example, industrial energy users in Northeastern regions are
likely to be paying double the level paid by users in the Southwest in 1985,
even with the large differential in rate increases.

Food Sectors

Farm Inputs

Most energy use in the production of farm inputs is in the form of natural
gas for anhydrous ammonia fertilizer manufacture. Nearly half this industry
is located in the Southwest. Average natural gas prices for Southwestern
industrial users are projected to double in the Base Case and triple under the
May 1977 NEP. This differential would be somewhat reduced by special
exemptions of gas for feedstock use under the May 1977 NEP gas consumption
tax. Under the Base Case, the sharp regional energy price advantage enjoyed
by the Southwest over the major fertilizer consuming regions (Central and
North Central) would be reduced considerably. Under the May 1977 NEP, the
user tax would reduce the regional differential.

Farm Production

Three-fourths of the energy used in agricultural production is
concentrated in four regions--the Midwest, Central, Southwest, and South
Atlantic. Over half the natural gas use in agricultural production is
concentrated in the Southwest, with most of the remainder in the Central and
Western regions. These regions cover the spectrum of 1975 energy price levels
and of rates of increase, with no trend self-evident. While Midwestern
farmers experienced the second lowest energy prices in 1975, these prices are
currently projected to increase at a rate considerably above average. Even
so, 1985 prices are expected to remain lower than in most other regions.
Energy prices paid by farmers in the Central region are expected to be
reasonably stable, improving the price outlook considerably, relative to that
for other regions.
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Food Processing

Almost two-thirds of food-processing energy use is concentrated in four
regions--the Midwest (30 percent), Central, South Atlantic, and West.
Predictably, this corresponds closely with the distribution of agricultural
production. Both the 1975 base energy price levels and rates of increase for
the industrial sector are close to the national average in these regions.

Marketing and Distribution

Locational patterns of the marketing and distribution components of the
food system are tied closely to population, with the Midwest and New York/New
Jersey regions containing about a third of the food stores and eating
establishments. It is unlikely that any significant changes will occur in the
regional price structure for the commercial sector.

EVALUATION

In essence, this analysis has shown a fairly sharp increase in real energy
costs, relative to other factors of production, with little difference in
terms of composite energy price levels between the alternative energy futures.
However, when energy as a proportion of total costs or value is considered,
the impacts on agriculture would appear to be relatively minor. For example,
a doubling of real energy prices could result in farm production costs rising
8 percent and the consumer food bill increasing 12 percent. This does not
incorporate the full multiplier effects, which in one study (31) are estimated
to be from 1.1 to 1.3 for the U.S. food system. The full impact may be
understated, as lagged effects could be significant. In addition, market
imperfections could result in greater price impacts than are economically
justified. If the energy embodied in farm machinery and other durable goods
purchased by farmers were included, the long-term effects of energy price
increases would be measurably greater--perhaps 10 percent or more for farm
production,

On the surface the previously estimated 5-percent increase in the U.S.
consumer food bill resulting from higher energy prices (table 8) may seem
insignificant over a 10-year period. However, as pointed cut by John
Steinhart:

...real increases in the price of food are regressive. They tend to
cancel social benefits that might otherwise assist low income families.
«++if the fraction of disposable income required for food should increase
substantially, money diverted into food purchases will te unavailable for
purchase of other goods and services and will thus contribute to general
recessionary pressures. (22)

The May 1977 NEP contains programs designed to offset regressive effects of

the tax programs through income tax rebates of the Crude 0il Fqualization Tax
and through assistance for low income groups.
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The opportunity exists to offset much of the energy cost increase through
conservation efforts in which less energy would bte utilized to perform the
same job. The historically low energy prices which prevailed up to 1973 °
generated technologies and management practices which have been inefficient in
their use of energy. While some of this slack has been tightened in recent
years, available studies suggest that by 1985, a 10- to l5-percent energy
savings per unit of output can be achieved economically (32). If conservation
programs are moderately successful, the projected energy nrice impacts could
be reduced by a third.

The PIES runs employed in this analysis operate under a scenario which
assumes constant OPEC oil prices over time in real terms, plus some form of
continued regulation of natural gas. Should the actual situation deviate
significantly from these assumptions, for example, in the form of sharp
increases in OPEC oil prices, the resulting impact on the U.S. food system
could conceivably be greater than that suggested by either case examined in
this analysis. The actual proportion of tax impacts passed through by
processors is debatable; it may be closer to two-thirds rather than the three-
fourths used in this study. The final form of natural gas pricing provisions
is highly uncertain.

PIES system capabilities have changed considerably since the April 1977
runs, as a result of improved data, altered assumptions, and structural
modifications in the model. Upcoming runs will penerate ranges and confidence
levels, rather than point estimates, in order to communicate to policymakers
more accurately those uncertainties involved. The Department of Energy is now
using 1978 dollars rather than 1975 dollars for impact analyses. In addition,
other models are now being used in conjunction with the PIES model. Finally,
Department of Agriculture personnel are striving to upgrade the quality of
energy data and modeling capabilities for the food-system component of the
U.S. economy.

When a National Energy Program is enacted in its final form, impact
analyses of energy price increases on the food system will be updated to
reflect modifications in the legislation and in energy models.

Many other variables not dealt with directly in this analysis will
interact to influence those price changes actually achieved. Such factors as
environmental policy and existing capital stock are examples of relevant
variables in addition to those contained in the May 1977 NEP. Shifts in the
food system energy blend are likely to be away from natural gas toward
electricity and coal, particularly beyond the farm gate. Although increasing
very slowly, electricity costs are, and will remain, much higher than those
for other energy forms as expressed solely on a per Btu basis. Coal will he
much cheaper than alternatives, but the fuel savings may be largely offset by
added capital costs resulting from greater space and equipment needs and from
pollution control regulations. Dollar savings from coal are more likely to be
felt indirectly through decreased electrical generation costs, as already
incorporated in the PIES model runs. The net result of fuel shifts may be
toward a more, rather than a less, expensive energyv mix in the 1.S. food
system.
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To the extent that demand levels for agricultural goods and for food
products and services change from 1975 to 1985, the aggregate dollar impacts
in this study would also change. However, within reasonable limits, impacts
as a proportion of total costs of production or value are unlikely to vary.
Preliminary estimates by the Economics, Statistics, and Coovneratives Service
(ESCS)--formerly the Economic Research Service (ERS)--indicate that U.S.
agricultural output levels may increase a total of 15 percent from 1975 to
1985 (16). However, aggregate energy use in agricultural production may
remain at current levels. Increased fertilizer and pesticide application
rates would be more than offset by factors such as reduced acreage (increased
yields), dieselization, and minimum tillage. Tactors such as long-term
unfavorable climatic conditions could result in expanded energy requirements.
Successful conservation practices, as indicated previously, could reduce
energy requirements 10 to 15 percent. Beyond the farm gate, energv use is
likely to increase at a rate comparable to the rise in food demand. Current
trends suggest that processing and packaging procedures may become more energyv
intensive. Considerable conservation potential exists and, if developed,
could offset this trend significantly.

This analysis assumes that all nonenergy factor input prices will remain
constant in real terms. However, it is quite possible that costs for cther
factors of production may rise as fast as, or even faster than, energy nrices.
Should labor turn out to be one of these inputs, the incentive to continue
replacing labor with energv intensive capital might remain very real.

Considerable uncertainty remains regarding the price elasticity of demand
for energy by farmers and other food-system participants. In particular,
given the possible risks and added labor requirements, “armers mav he
reluctant to alter energyv use patterns——even if faced by rising costs.

The assumed policy shift, forcing farmers away “rom natural gas in
irrigation pumping, is by no means a certainty; but even if this does not
occur, the magnitude of price impacts is likely to remain essentially the
same. The possible side effects on agriculture and rural America of
developing energy resources (oil shale and surface mining of coal) have not
been examined. Such activities could increase farmers' costs by competing for
land, water, labor, and capital. More energy-intensive agricultural
production (to achieve increased yields) might result. Longrun changes or
breakthroughs in solar energv, photosynthetic efficiency, or biomass, and
changes in the basic structure of the U.S. food system have not been
considered.

The bottom line of this analysis remains that impacts of anticipated
energy price increases pale in comparison with the potential havoc in the U.S.
food system that a disruption in the availability of energy supplies could
produce. A comprehensive National Fnergy Program is an essential component in
efforts to insure reliable energy supplies in the Ffuture.
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APPENDIX

Appendix table l--Energy component of farm production costs 1/

Energy form f Quantity f Cost

Million dollars

Direct: :
Gasoline ($0.49/gal)2/ : 3,801 mil. gal 1,875
Diesel ($0.44/gal) : 2,745 mil. gal 1,200
Electricity ($.0335/kWh) : 33,885 mil. kWh 1,150
LP gas ($0.331/gal) : 1,586 mil. gal 525
Natural gas ($1.25/mcf)3/ : 176,467 mil. ft3 225
Fuel o0il ($0.44/gal) : 306 mil. gal 125
Coal ($30/ton) : 34 thous. tons 1
Total ($3.76/MM Btu) : 1,354 tril. Btu 5,100

Invested: . :
Fertilizers ($0.75/MM Btu) : 668 tril. Btu 500
Pesticides ($2.00/MM Btu) : 100 tril. Btu 200
Total ($0.91/MM Btu) : 768 tril. Btu 700
Total ($2.73/MM Btu) : 2,122 tril. Btu 4/ 5,800

1/ 1977 estimates developed through update of data in Energy and U.S. Agri-
culture: 1974 Data Base (9). Does not include farm residential energy use.
More complete measurement of indirect energy use (for example, energy invested
in manufacture of farm machinery) could boost totals 10 percent or more.
Totals may disagree with summation due to rounding.

2/ Gasoline price excludes State-Federal excise taxes--approximately 7 cents/
gallon (farmer eligible for rebate). Prices in parentheses are costs per unit
indicated.

3/ Thousand cubic feet (mcf).

4/ Energy costs represent 7.7 percent of $75 billion costs of production
(27). 1If compared with current farm operating expenses, energy would repre-
sent 12 percent of $51.4 billion total.
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Appendix table 2--Energy component of the consumer food bill

Energy
Sector -
Quantity : Cost
Trillion Btu Million dollars

Farm production 1/ : 1,475 4,050
Beyond the farm gate:2/ :

Processing ($2.24) : 3,600 8,075

Marketing and distribution ($3.60) : 1,275 4,600

Restaurants and cafeterias ($3.39) : 2,100 7,125

Total : 8,450 3/ 23,850

Home preparation and consumption ($3.58): 3,225 11,550

1/ Excludes energy used in producing agricultural exports (20 percent) and
nonfood crops (10 percent) on basis that energy price increases in these seg-
ments do not affect U.S. consumer food bill. Data on acreage required to
produce export crops taken from (25). Prices in parentheses are costs per MM
Btu.

2/ Refer to other parts of this appendix for documentation of data.

3/ Represents 11.9 percent of $200 billion consumer food bill.
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Appendix table 3--Food system energy use l/

Energy

Sector - - - -
S Na;::al ° Coal | Electricity | Total

Trillion Btu

Farm production:2/

Direct :1,062 185 1 116 1,364
Chemicals : 3 680 2 83 768
Beyond the farm gate:3/ :
Food processing :+ 900 1,525 525 650 3,600
Marketing and distribution : 550 450 10 275 1,275
Restaurants and cafeterias :1,150 575 15 350 2,100
Total 13,675 3,425 550 1,475 9,125
Home preparation and consumption 3/: 625 250 50 2,325 3,225

1/ Benchmarked against national total consumption of 75 quads. Totals may
disagree with summation due to rounding.

2/ Based on 1977 estimated production levels. Excludes some indirect use;
for example, farm machinery, and refining of petroleum products. If assessing
impacts on consumer's food basket, factor out 30 percent of farm production
energy use (exports, fibers, and tobacco).

3/ Direct and indirect.
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Beyond the Farm Gate: Data Sources

General

At best, energy use data for components of the food system are sketchy,
even at the aggregate level. Many are calculated indirectly, and in this study
they are used primarily to obtain "ballpark" impact estimates. The procedure in
this study has involved modifying the most reasonable available estimates for
incorporation into a consistent framework. Particular difficulty was encoun-
tered when attempting to quantify indirect energy requirements, by energy form.
Appendix table 4 summarizes the energy use estimates upon which impact analyses
in this study are conducted.

In Energy Use in the Food System (10), studies containing energy use esti-
mates are compared, and a composite estimate is constructed. Energy expressed
as a share of total U.S. energy consumption is estimated wherever possible for
each component of the food system in the following categories:

Direct
Indirect
Capital
Transportation

These shares are used in this study to factor out, from a national control to-
tal of 75 quads, an estimate of energy use in each subsector of the food system,

Food Processing

Direct energy use in food processing is disaggregated among energy forms
based on energy data provided in the Census of Manufactures on SIC 20--Food
Processing. The fuel mix proportions are likely to be more accurate than the to-
tal Btu estimate. U.S. energy consumption has expanded over time, with food
processing requirements remaining stable. The total Btu estimate may be too
high.

Indirect energy is that used by manufacturers involved in providing inputs
(containers, packaging, and others) to food processors. Energy for capital is
that used to manufacture machinery and equipment and to build plants. Indirect
and capital energy are combined and hereafter will be referred to only as in-
direct energy. The fuel mix in the PIES industrial sector data is used to allo-
cate the quantity of indirect Btu among energy forms.

Direct transportation energy use is assumed to consist only of petroleum
products. However, much of transportation energy use has been left in the data

for other sectors in the food system.

Marketing and Distribution

Only a combined estimate for direct and indirect energy use is provided for
marketing and distribution. Energy use data in the PIES commercial sector are
used to allocate the quantity of indirect Btu among energy forms, although it is
recognized that the industrial sector fuel blend would be more appropriate for
the indirect energy.
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Restaurants and Cafeterias

This sector differs from the previous case only in that a transportation
component is also estimated. The PIES commercial sector data are used to share
out the Btu total for direct and indirect among energy forms. Direct transpor-
tation energy use is assumed to consist only of petroleum products.

Home Preparation and Consumption

The direct energy use mix is assumed to be identical to that given for the
PIES residential sector. The PIES industrial sector mix is applied to the in-
direct capital component, and transportation is assumed to include only petro-
leum products.

Appendix table 4--Beyond the farm gate: Energy use estimates 1/

Sector : Petroleum :Natural: Coal :Electricity: Total
: products : gas : : :

: Trillion Btu
Food processing : _ (3,600)
Direct : 200 © 700 125 425 1,450
Indirect : 425 825 400 225 1,875
Transportation : 275 0 0 0 275
Marketing and distribution : 550 450 10 275 1,275
Restaurants and cafeterias : (2,100)
Direct and indirect : 700 575 15 350 1,650
Transportation : 450 450
Subtotal : 2,600 2,550 550 1,275 6,975
Home preparation and consumption: (3,250)
Direct : 50 150 0 2,300 2,500
Indirect : 50 100 50 25 225
Transportation : 525 0 0 0 525
Total : 3,225 2,800 600 3,600 10,225

1/ Totals may not agree with summations due to rounding. Electricity valued
at 3,413 Btu/kWh (excludes generating and transmission losses).
2/ Parentheses indicate the Btu control total.
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Energy Share of Food Costs

Estimates of energy requirements in the U.S. food system, as they vary
among food groups and methods of processing, appear in several earlier studies.
Appendix table 5 illustrates energy costs for selected food groups through proc-
essing stage (36). Appendix table 6 provides cost data for more narrowly
defined food categories and carries the energy analysis through the consumption
stage (26). Estimates in the two studies are not comparable.

Appendix table 5--Energy requirements for selected food industries

:Share of final:Btu required : Energy cost
: demand for :per dollar of: per dollar of
Food industry : food and : processed : processed
kindred : product : product
products 1/ : 1/
Percent Number Dollars
Sugar ; 1.2 71,799 0.167
Butter, cheese, and condensed milk: 3.7 45,735 .107
Canned fruits and vegetables ; 4.4 45,681 .106
Frozen fruits and vegetables ; 3.1 44,859 .105
Flour and cereals ; 2.8 42,363 .099
Meat products ; 27.8 41,514 .097
Ice cream ; 1.9 37,503 .087
Fluid milk : 10.3 36,998 .086
Soft drinks ; 4.8 36,346 .085
Bakery products : 10.4 28,892 .067
Alcoholic beverages : 10.5 27,084 .063

1/ Energy costs through processing stage only; energy used in distribution
and marketing is not included. Energy cost based on national average price of
$2.33 per million Btu.

Source: (36).
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Appendix table 6--Total energy cost per unit of final product and market price by activity,

1974

Energy cost per unit of final product

 Unit of T Whole— : - f Current f Current
Item . final | P vhote= d Home ° market @ SMeI8Y cost
? product ° Production 'Processing’ Transportation isale and: Home . prepa- :Total: price divided by
: : : : : retail : preservation : : 1/ : market cost
ration =
:_trade : : :
Dollars Percent
Canned peas : 17 oz 0.0021 0.0034 0.0019 0.0010 -— 0.0064 0.0148 0.46 3.22
Frozen peas : 10 oz .0019 .0015 .0011 .0047 0.0024 .0061 .0178 .33 5.39
Fresh potatoes : 10 1bs .0091 2/ --- .0211 .0009 - .0850 .1162 1.09 -10.66
Frozen fries : 11b .0023 .0100 .0034 .0033 0031 .0069 .0290 .49 5.92
Dehydrated potatoes: 1 1b .0064 .0358 .0031 .0013 - .0172  .0639 1.03 6.20
Sugar : 5 1lbs .0191 .0671 .0107 .0048 -— -— .1018 2.72 3.74
Flour : 10 1bs .0251 .0219 .0092 .0010 —_— .1230 .1801 2.09 8.62
Fresh apples : 1.5 1bs .0080 - .0109 .0009 .0072 -—- .0271 .75 3.61
Apple juice : 46 oz .0133 .0025 .0064 .0010 .0083 -_— .0315 .63 5.00
Applesauce 2 pts .0088 .0073 .0092 .0010 -—- -— .0263 .69 3.81
Dehydrated apples 11b .0222 0134 .0046 .0010 -— - .0413  1.98 2.09
Fluid milk 1 gal .0159 .0081 .0044 .0088 .0227 -— .0600 1.60 3.75
Cheese 11b .0149 0015 .0020 .0084 .0029 -— .0296 1.75 1.69
Cottage cheese 11b .0097 .0030 .0024 .0083 .0028 - .0263 .90 2.92
Butter 11b .0103 .0067 .0016 .0081 .0028 -— .0296 .81 3.65
Ice cream 5 gal .0141 .0074 .0009 .0082 .0216 —-—- .0523 1.09 4.80
Dehydrated milk 11b .0110 0138 .0012 .0009 -—- - .0269 1.04 2.59

1/ Row sum may not equal the total due to rounding.
2/ Dashes indicate not applicable.

Source: (37).
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Appendix table 7--Retail energy prices

Residential Commercial Industrial Transportation
Energy form 1985 1985 1985 1985
1975 Base May 1977 1975 Base May 1977 1975 Base May 1977 1975 Base : May 1977
Case NEP Case NEP Case NEP Case NEP
1975 dollars/MM Btu

Gasoline 1/ - - -— -— -— - -— -— - 4,57 5.12 5.40
Distillate 2.79 3.32 3.33 2.58 3.08 3.27 2.56 3.08 3.60 3.51 4.06 4.25
Residual -—= -— - 2.10 2.64 2.68 2.10 2.60 2.94 2.13 2.61 2.66
LP gas 2.64 3.55 3.85 — -— -— 2.38 3.33 3.94 — — —
Natural gas : 1.69 2.62 2.32 1.34 2.53 1.90 .88 2.06 2.81 -— -— —-—=
Coal -— - -— -— -— -— .86 2.47 1.59 -— -— -—=
Electricity ; 9.47 10.63 10.62 9.27 10.74 10.81 5.60 8.51 8.51 -— -—= -—

1/ Dashes indicate not applicable.

Source: (11).
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Appendix table 8--Indexes of change, energy prices, 1975-1985

Residential f Commercial i Industrial f Transportation
Energy form Base : May 1977 : Base : May 1977 : Base : May 1977 : Base : May 1977
Case : NEP : Case : NEP : Case : NEP : Case : NEP

Percent 1/

Gasoline zg/--- -—- - -—= - -—- 112.0 118.1
Distillate fuel oil ; 118.9 119.3 119.3 126.7 120.3 140.6 115.6 121.0
Residual fuel oil i — - 125.7 127.6 123.8 141.9 122.5 124.8
LP gas : 134.4 145.8 - -—= 139.9 165.5 -— -
Natural gas ; 155.0 137.2 188.8 141.7 234.0 319.3 —— -—
Coal ; -— -—= -— - 170.9 184.8 - -—
Electricity ; 112.4 112.1 115.8 116.6 151.9 151.9 -— -—

1/ 1985 as a percentage of 1975 prices. Calculated from data in appendix table 7.
2/ Dashes indicate not applicable.
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Appendix table 9--Alternative futures:

Beyond the farm gate, by sector 1/

Marketing an

d

Restaurants and

Food processing . X . N Total
Energy f°rm§ 1975 Base May 1977 1975 dls;:;ZUtlonMay 1977 1975 Ca;::zrlas May 1977 ; 1975 : Base : May 1977
Case NEP Case NEP Case NEP : : Case : NEP
Million 1975 dollars
Petroleum
products : 2,600 3,075 3,450 1,375 1,650 1,750 2,925 3,450 3,650 6,900 8,175 8,850
Natural gas i 1,325 3,125 4,250 600 1,125 850 775 1,475 1,100 2,700 5,725 6,200
Coal 450 775 825 10 15 20 15 25 25 475 825 875
Electricity ; 3,675 5,550 5,600 2,600 3,025 3,050 3,375 3,950 3,950 9,650 12,500 12,600
Total i 8,050 12,525 14,125 4,575 5,825 5,675 7,100 8,875 8,725 19,725 27,225 28,525
1/ Totals may not agree with summations due to rounding. Direct and indirect effects calculated using data in appendix table 4

and 5.



Rural Energy Use: Data Sources

The quantification of costs associated with energy use by rural residents
has been aggregated from a number of diverse sources. The complementarity of
these sources is far from certain; therefore, the estimated cost effects pre-
sented here should be taken as an order of magnitude--nothing more. Hard data
on energy used by rural households, if they exist, are certainly extremely
difficult to find. More work needs to be done in this area. It is important
that in the quest for solutions to the energy problem the population of rural
America does not become the forgotten people.

Fuel use estimates have been made by manipulating the following data:
number of rural households and number of rural households using the various
fuels for space or water heating and cooking, as developed from the Annual
Survey of Housing (éﬁ). This document also reports the numbers of automobiles
and pickup trucks owned by households.

Information relative to the gross amounts of fuel used in the home for
various purposes was borrowed from 1970 estimates by Economics, Statistics,
and Cooperatives Service (ESCS)--formerly Economic Research Service (ERS)--
economists, which they drew from several sources. '

Vehicle fuel consumption was estimated by applying ERS estimates (as to
miles traveled per car and miles per gallon) to the number of vehicles reported
in the Annual Survey of Housing (34). Since this document separates rural
households into farm and nonfarm, the following modifications were made as to
personal vehicle use: Only 25 percent of the pickup use was considered person-
al; 75 percent of farm automobile use and 100 percent of nonfarm rural
automobile use were considered personal.

Prices utilized in the rural energy analysis are the same as those used
throughout this analysis, namely, the PIES prices.

Relevant assumptions are these:

(1) Fuel oil users are rebated, and LP gas heating users are exempted
from the Crude 0il Equalization Tax. Thus, it would impact (in-
directly) on electricity users alone.

(2) Electricity--15 percent is generated from residual fuel oil at
35 percent Btu efficiency; the same assumptions apply for natural

gas generated electricity.

(3) Current levels of usage will remain stable for rural heating.
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Appendix table 10--Estimated fuel use for space heating by fuel type for an
average farm household, 1970

Fuel : Unit Quantity
Utility gas : Mcf ; 100
Fuel oil i Gal : 743
Coal ; Tons ; 4
Electricity : kWh ; 16,560
LP gas z Gal : 1,080

Source: (29).

Appendix table 11--Rural (farm and nonfarm) households using various fuel types
for house heating, 1975

Fuel : Nonfarm rural ; Farm i Total
Thousands

Utility gas ; 5,824 327 6,150
Bottled, tank, or LP ; 2,745 885 3,630
Fuel oil : 4,942 806 5,748
Electricity ; 3,172 337 3,510
Coal ; 277 79 356
Wood ; 565 201 766
Other ; 6 4 11
None ; 54 4 58

Source: (34).
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Appendix table 12 --Fuels used for water heating and cooking and other needs,

1970
Fuel : Water heating and cooking Other needs
~Utility gas (thousand cubic feet)z 29 1/ --
LP gas (gallons) : 315 _—
Electricity (kWh) : 4,892 4,167

1/ Dashes indicate not applicable.
Source: (29).

Further relevant assumptions are these:

(4) For homes in which either LP, utility gas, or electricity is
used for cooking, the same fuel was used for water heating.

From Annual Survey of Housing (34)--Cooking Fuels:

Gas--3,720,000 homes
LP--4,496,000 homes
Electricity--11,749,000 homes

(5) All homes use electricity for additional purposes (20,229,000

homes) .

(6) Total number of automobiles and trucks in rural areas is con-

tained in the following table.

Appendix table 13 --Personal vehicle use

Vehicle f Nonfarm f Farm f Total Personal Use

; Number
Automobiles: 23,212,000 3,375,000 26,585,000 23,214,550
Trucks ; 6,554,000 2,202,000 8,754,000 2,188,500

.
.

Source: (29) and ESCS estimates.
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